Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.003 Å; R factor = 0.034; wR factor = 0.089; data-to-parameter ratio = 19.5.
The crystal structure of the title compound, (C 23 H 33 N 2 )- [FeCl 4 ], consists of 1,3-bis(1-adamantyl)imidazolium (BAIM) cations and tetrahedral tetrachloridoferrate(III) (TCF) anions. The BAIM cation possesses m symmetry, with the central imidazole ring and four C atoms of each terminal adamantyl group located on a mirror plane. The Fe and two Cl atoms of the TCF anion are also located on the mirror plane. The cyclohexane rings of the adamantyl groups adopt normal chair conformations.
Related literature
For related structures based on the 1,3-bis(adamantyl)-imidazolium unit, see: Grossie et al. (2006 Grossie et al. ( , 2009 . For a related synthetic procedure, see: Louie & Grubbs (2000) . For related N-heterocyclic carbene structures in general, see: Arduengo et al. (1991) .
Experimental
Crystal data (C 23 
Data collection
Bruker APEXII CCD diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0. 
Comment
The title compound (I) was obtained in an attempt to couple the N-heterocyclic carbene (NHC) ligand to FeCl 2 using the free carbene method. The anticipated coordination product was not obtained but a co-crystal of the ligand and FeCl 4 anion was isolated as (I). Protonation of the NHC ligand and oxidation of the metal source observed in this process is of structural and synthetic interest because the free carbene method is commonly used for the preparation of NHC-metal complexes especially those supported by sterically demanding imidazolium salts. The structure of (I) is characterized by a symmetrical imidazolium unit and a tetrahedral iron cenre with the asymmetric unit containing an independent protonated 1,3 bis(adamantyl)imidazol-2-ylidene moiety and the tetrahedral tetrachloridoferrate(III) anion . The imidazolium moiety and the FeCL 4 -anion are held together by a network of Cl(1)··· H(9) short contacts measured to be 2.904 (2) Å.
In addition the molecule of (I) has a crystallographically imposed centrosymmetry and the imidazolium ring is completely planar. The cyclohexane groups of the adamantyl ligands adopt chair conformations.
Experimental 1,3-Bis(adamantyl)imidazol-2-ylidenium chloride (0.1 g) and potassium tert-butoxide (0.04 g) were dissolved in 20 ml of THF and stirred at room temperature for 30 min. After evaporating the solvent, the free carbene was extracted in warm toluene (2 x 20 ml). This was followed by addition of 0.034 g of FeCl 2 to the toluene solution and refluxed for 24 h. After removal of all volatiles, the residue was purified by recrystallization from dichloromethane/hexane to give X-ray quality orange block crystals of (I).
Refinement
All H atoms attached to C atoms were fixed geometrically and treated as riding with C-H = 0.95-1.00 Å and U iso (H) = 1.2U eq (C). 
